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(54) EPOXY RESIN COMPOSITION FOR SEALING AND SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject composition that can form clear laser mark 
and suppress the transmission of visible and infrared rays by admixing specific amounts of a 
specific carbon black and an azo organic dye to an epoxy resin, respectively. 

SOLUTION: The objective composition includes (A) 10-25 wt.% of an epoxy resin as an o-cresol 
novolak type epoxy resin, (B) 5-13 wt.% of a curing agent, for example, a resol novolak resin, (C) 
0.1-0.4 wt.% of a curing accelerator as 2-methylimidazole, (D) 60-80 wt.% of an inorganic filler as 
molten silica, (E) 0.05-0.5 wt.%, preferably 0.2-0.5 wt.% of carbon black with an average particle 
size of <20 nm and a pH of 7.0, (F) 0.05-0.5 wt.%, preferably 0.2-0.5 wt.% of an azo organic dye, 
and (G), when necessary, a mold-releasing agent, a silane-coupling agent, a flame-retardant, a 
silicone flexibilizer and the like. This composition is used to seal semiconductors thereby giving 
semiconductor devices. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] The epoxy resin constituent for the closures with which an epoxy resin, a curing agent, a 
hardening accelerator, and an inorganic bulking agent are used as a principal component, and a 
mean diameter is characterized by for pH blending 7.0 or more carbon black 0.05 to 0.5% of the 
weight, respectively, and changing 0.05 - 0.5 % of the weight, and azo organic dye in it by 20nm or 
less. 

[Claim 2] The epoxy resin constituent for the closures according to claim 1 characterized by 
****ing the loadings of carbon black to 0.2 - 0.5% of the weight, and changing. 
[Claim 3] The epoxy resin constituent for the closures according to claim 1 or 2 characterized by 
****ing the loadings of azo organic dye to 0.2 - 0.5% of the weight, and changing. 
[Claim 4] The semiconductor device characterized by carrying out the closure of the semi- 
conductor and changing with claim 1 thru/or one epoxy resin constituent for the closures of 3. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device using the epoxy resin 
constituent for the closures used in order to close electronic parts, such as a semi-conductor, and 
this epoxy resin constituent for the closures. 
[0002] 

[Description of the Prior Art] Although the hermetic-sealing method using the resin seal approach 
by the epoxy resin, silicon resin, etc., glass, a metal, a ceramic, etc. has been adopted from the 
former as the closure approaches, such as electrical and electric equipment, such as diode, a 
transistor, and an integrated circuit, electronic parts, and a semiconductor device, in recent years, 
the resin seal by low voltage transfer molding using the epoxy resin constituent which was 
excellent in high-volume production capability or a cost merit with improvement in dependability 
occupies the mainstream. What uses a cresol novolak mold epoxy resin as a resinous principle, and 
uses phenol novolak resin as a curing agent component as this epoxy resin constituent is the most 
common. 

[0003] On the other hand, in carrying out marking of a product name, the manufacturer name, etc. 
to the product front face of the semiconductor device which carried out the resin seal, the method of 
sealing thermosetting resin ink from the former is common, but the mark in ink disappears 
comparatively easily by an organic solvent etc., and friction also has the fault of being weak. Then, 
it is C02 in order to attain the increase in efficiency of a marking process, while compensating 
these faults. By irradiating the front face of the semiconductor device which carried out the resin 
seal of the laser, such as laser, displaying a product name, a manufacturer name, etc. by laser 
marking is performed increasingly. It seems that it disappears neither by the organic solvent nor 
friction since laser marking expresses a mark with irregularity. 
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[0004] 

[Problem(s) to be Solved by the Invention] Although carbon black was generally blended with the 
epoxy resin constituent for the closures used for the resin seal of a semiconductor device and it was 
colored it black, laser marking performed on the front face of the closure mold goods of such a 
black semiconductor device had a problem in visibility. Then, although blending organic dye 
instead of carbon black, and raising the visibility of laser marking was examined, when the 
thickness of the closure resin which closes the semiconductor chip of a semiconductor device was 
thin, there was a problem that there was a possibility that the light and infrared light may penetrate 
closure mold goods, and there may be a possibility that a semiconductor device may malfunction, 
and the humidity- tolerant reliability of a semiconductor device may fall. 

[0005] This invention is made in view of the above-mentioned point, while being able to form a 
clear laser mark, transparency of the light and infrared light can be controlled, and it aims at 
offering the epoxy resin constituent for the closures and semiconductor device which were 
moreover excellent in humidity-tolerant reliability. 
[0006] 

[Means for Solving the Problem] The epoxy resin constituent for the closures concerning this 
invention uses an epoxy resin, a curing agent, a hardening accelerator, and an inorganic bulking 
agent as a principal component, and pH is characterized by for a mean diameter blending 7.0 or 
more carbon black 0.05 to 0.5% of the weight 0.05 to 0.5% of the weight by 20nm or less, 
respectively, and changing azo organic dye. 

[0007] Moreover, invention of claim 2 is characterized by ****i n g the loadings of carbon black to 
0.2 - 0.5% of the weight, and changing. Moreover, invention of claim 3 is characterized by ****i n g 
the loadings of azo organic dye to 0.2 - 0.5% of the weight, and changing. The semiconductor 
device concerning this invention is characterized by carrying out the closure of the semi-conductor 
and changing with the above-mentioned epoxy resin constituent for the closures. 
[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
Although it can use without being restricted if it is used for the semi-conductor closures as an 
epoxy resin in this invention, o-cresol novolak mold epoxy resin, a biphenyl mold epoxy resin, a 
dicyclopentadiene mold epoxy resin, the bisphenol A mold epoxy resin, a bisphenol female mold 
epoxy resin, a bromine content mold epoxy resin, etc. can be mentioned, for example. 
[0009] Moreover, although it will not be restricted as a curing agent especially if it is for epoxy 
resin hardening, phenol system resin, such as phenol novolak resin, cresol novolak resin, phenol 
aralkyl resin, naphthol aralkyl resin, and various kinds of polyhydric-phenol resin, can be 
mentioned, for example. Although not furthermore restricted especially as a hardening accelerator, 
imidazole derivatives, such as the third class amines, such as organic phosphines, such as triphenyl 
phosphine, and diazabicycloundecen, 2-methylimidazole, and 2-phenylimidazole, can be used. 
[0010] Moreover, as an inorganic bulking agent, the thing of the arbitration used for the semi- 
conductors closures, such as fused silica, a crystal silica, an alumina, and silicon nitride, can be 
used. And in this invention, although carbon black is blended as a coloring agent, mean particle 
diameter is 20nm or less as carbon black, and pH uses 7.0 or more things. As for carbon black, the 
dispersibility of the one where mean particle diameter is smaller in the inside of the epoxy resin 
constituent for the closures improves, wettability with an epoxy resin and the flow nature at the 
time of shaping of the epoxy resin constituent for the closures improve, adhesion with a leadframe 
etc. increases, and such effectiveness cannot be expected in the carbon black by which mean 
particle diameter exceeds 20nm. Although especially the minimum of the mean particle diameter of 
carbon black is not specified, about lOnm is a minimum practical. Moreover, it is thought that pH 
of carbon black causes leak at the time of electrical property evaluation of USPCBT etc. by it being 
less than 7.0, i.e., acidity, and the dependability of the semiconductor device which carried out the 
resin seal falls. Although especially the upper limit of pH of carbon black is not specified, about 9.0 
pH is an upper limit practical. Thus, the humidity-tolerant reliability of the semiconductor device 
which mean particle diameter is 20nm or less as carbon black, and carried out the resin seal when 
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pH used 7.0 or more things can be raised. 

[001 1] Furthermore by this invention, azo organic dye is blended as a coloring agent. Azo dye is a 
color which has azo in a chromophore, and can use the thing of arbitration, such as basic dye, acid 
dye, acid mordant dye, metal-containing acid dye, direct dye, an azoic color, and reactive dye. The 
epoxy resin constituent for the closures which carries out a deer and is applied to this invention Use 
an epoxy resin, a curing agent, a hardening accelerator, and an inorganic bulking agent as a 
principal component, and above-mentioned carbon black and azo dye are blended with this as a 
coloring agent. Furthermore, the need is accepted. Carnauba wax, stearic acid, a montanoic acid, 
After blending release agents, such as carboxyl group content polyolefine, a silane coupling agent, 
a flame retarder, a silicone flexibilizer, etc. and mixing this to homogeneity with a blender etc., it 
can prepare by carrying out heating kneading with a kneader or a roll. And you may make it use it 
for powder etc., carrying out cooling solidification, grinding this kneading object if needed, and 
carrying out. 

[0012] Here, as for the loadings of each above-mentioned component, it is desirable among the 
whole quantity of the epoxy resin constituent for the closures that an epoxy resin sets up ten to 25% 
of the weight so that a hardening accelerator may become and an inorganic bulking agent may 
become [ a curing agent ] 60 - 80% of the weight of the range 0.1 to 0.4% of the weight five to 13% 
of the weight. And the loadings of carbon black are set up so that it may become 0.05 - 0.5% of the 
weight to the whole quantity of the epoxy resin constituent for the closures. If it becomes 
impossible to prevent that the light and infrared light penetrate to the closure mold goods of the 
semiconductor device closed with the epoxy resin constituent for the closures as the loadings of 
carbon black are less than 0.05 % of the weight and the loadings of carbon black exceed 0.5 % of 
the weight conversely, the humidity-tolerant reliability of the semiconductor device closed with the 
epoxy resin constituent for the closures will worsen, and the visibility of the mark by laser marking 
will also worsen. The loadings of carbon black with the best effectiveness of clear-izing of 
transparency prevention of the light or infrared light, the improvement in humidity-tolerant 
reliability, and a laser mark are 0.2 - 0.5 % of the weight to the whole quantity of the epoxy resin 
constituent for the closures. 

[0013] Moreover, the loadings of azo organic dye are set up so that it may become 0.05 - 0.5% of 
the weight to the whole quantity of the epoxy resin constituent for the closures. It is C02 to the 
front face of the closure mold goods of the semiconductor device closed with the epoxy resin 
constituent for the closures. When laser, such as laser, performs laser marking, contrast of the 
irregularity of a laser mark is enlarged and it enables it to raise the visibility of a laser mark by 
blending azo organic dye by coloring by the azo organic dye which has a chromophore. Therefore, 
the loadings of azo organic dye cannot fully acquire the effectiveness which raises the visibility of a 
laser mark at less than 0.05 % of the weight. Conversely, if the loadings of azo organic dye exceed 
0.5 % of the weight, the humidity-tolerant reliability of the semiconductor device closed with the 
epoxy resin constituent for the closures will worsen. The loadings of azo organic dye with the best 
effectiveness of clear-izing of a laser mark and the improvement in humidity-tolerant reliability are 
0.2 - 0.5 % of the weight to the whole quantity of the epoxy resin constituent for the closures. 
[0014] Thus, in order to acquire the effectiveness of transparency prevention of clear-izing of a 
laser mark, the light, or infrared light, and the improvement in humidity-tolerant reliability the best, 
it is 0.2 - 0.5 % of the weight about the loadings of carbon black, and it is desirable to set up the 
loadings of azo organic dye to 0.2 - 0.5% of the weight. And by carrying out closure shaping using 
the epoxy resin constituent for the closures prepared as mentioned above, a semiconductor device is 
producible. For example, the semiconductor device which closed the semi-conductor to the mold 
goods by the epoxy resin constituent for the closures is producible by setting to transfer-molding 
metal mold the leadframe which carried semi-conductors, such as IC, and performing low voltage 
transfer molding. 
[0015] 

[Example] An example explains this invention concretely below. After having blended each 
component shown in Table 1 or 2, mixing this to homogeneity for 5 minutes with the blender and 



4 



kneading for about 5 minutes on conditions with a temperature of 85 degrees C subsequently using 
a kneader, the epoxy resin constituent for the closures of examples 1-4 and the examples 1-7 of a 
comparison was prepared by grinding. 

[0016] in addition, Table 1 and 2 — setting — *1 — the Sumitomo Chemical Co., Ltd. make — 
"EOCN195X" *2 - the Sumitomo Chemical Co., Ltd. make - "ESB400T" *3 ~ the Gun-ei 
Chemical Industry Co., Ltd. make — "PSM6200" *4 — the product made from Mitsubishi Chemical 
Industry — "MA-600" *5 ~ the product made from Mitsubishi Chemical Industry ~ "MB-100B" *6 
~ "LM-1" by Sumitomo Chemical Co., Ltd. 
[0017] 
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[Table 2] 
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[0019] 16 pin DIP-IC was produced by carrying out closure shaping of the epoxy resin for the 
closures prepared as mentioned above on 175 degrees C and the conditions for 90 seconds using a 
low voltage ton lath fur making machine. Using this 16 pin DIP-IC as a sample, the trial of PCT 
(pressure cooker test) and USPCBT (Un Saturated Pressure Cooker Baias Test : partial saturation 
elevated-temperature high-pressure highly humid bias test) was performed, and humidity-tolerant 
reliability was evaluated. 

[0020] The PCT trial processed the sample on two atmospheric pressures, 121 degrees C, 100%RH, 
and the conditions of 1 000 hours, counted whether the poor circuit occurred to how many [ of ten 
samples ], and performed it to. The number of samples is displayed on a denominator, the number 
of poor circuits is displayed on a molecule, and a result is shown in Table 3. When it processed 
under the conditions of 85 degrees C and 85%RH for 500 hours, having applied [ of 25V ] it 
between two circuits where the sample was parallel, the USPCBT trial counted whether an open 
circuit and leak occurred to how many [ of ten samples ], and performed it to. The number of 
samples is displayed on a denominator, the number of poor circuits is displayed on a molecule, and 
a result is shown in Table 3. 

[0021] Moreover, laser marking nature was evaluated, using above-mentioned 16 pin DIP-IC as a 
sample. Evaluation of laser marking nature is C02. Laser marking was carried out using laser and it 
carried out by observing a laser mark from the location distant 30cm under sunlight. "O" and the 
thing which is not visible are judged as "x", and that whose laser mark could be seen in the result is 
shown in Table 3. 

[0022] Furthermore, the permeability of the light and infrared light was evaluated about the epoxy 
resin constituent for the closures prepared as mentioned above. Penetrable evaluation transfer- 
molds the epoxy resin constituent for the closures on 1 70 degrees C and the conditions for 90 
seconds, and area is 2 2cm. The thickness of 0.3mm and area are 2 2cm. Mold goods with a 
thickness of 0.5mm were produced and it carried out by measuring the permeability of light with a 
wavelength of 300nm - 2000nm using a recording spectrophotometer ("U-2400" by Hitachi) about 
these mold goods. A result is shown in Table 3. 
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[ Table 3] 





i 


H8B0!! 
2 


mmm 

3 


4 


JfcttW 

1 




PCT 


3/10 


1/10 


0/10 


5/10 


6/10 




USPCBT 


3/10 


1/10 


0/10 


5/10 


6/10 




\s 




O 


O 


o 


O 


X 




m 


1500 
nm 


J¥^0. 5mm 


0 


0 


0 


0 


0 




3 

m 


J?#0. 3mm 


1 


0 


0 


0 


0 




96 


te& 
1300 
nm 


m&0. 5mm 


0 


0 


0 


0 


0 




ff*0.3rmi 


0. 1 


0 


0 


0 


0 
























2 


3 


itmm 

4 


tmm 

5 


itmi 

6 


itmm 

7 


PCT 


10/10 


2/10 


10/10 


5/10 


0/10 


10/10 


USPCBT 


10/10 


2/10 


10/10 


5/10 


0/10 


10/10 


u- 




o 


X 


O 


X 


X 


o 


a 


mm 

1500 
nm 


J?^0. 5mm 


0 


0 


0 


0 


0 


0 




J¥^0. 3mm 


15 


0 


4 


0 


0 


0 




1300 
nm 


)¥*0. 5cnm 


0 


0 


0 


0 


0 


0 


J¥#0. 3mm 


4 


0 


0.3 


0 


0 


0 



[0024] 

[Effect of the Invention] This invention uses an epoxy resin, a curing agent, a hardening accelerator, 
and an inorganic bulking agent as a principal component as mentioned above. pH 7.0 or more 
carbon black by 20nm or less 0.05 - 0.5 % of the weight, [ a mean diameter ] It is what is 
characterized by blending azo organic dye 0.05 to 0.5% of the weight, respectively, and changing. 
Combination of azo organic dye can raise the visibility of a laser mark. Moreover, it is what can 
control transparency of the light and infrared light by combination of carbon black. And while 
using the thing of the above [ a mean diameter or pH ] as carbon black, by setting up the loadings 
of carbon black or azo dye as mentioned above, it can prevent humidity-tolerant reliability falling. 
[0025] Moreover, since invention of claim 2 carried out the loadings of carbon black to 0.2 - 0.5% 
of the weight, it can acquire the effectiveness of clear-izing of transparency prevention of the light 
or infrared light, the improvement in humidity-tolerant reliability, and a laser mark good. Moreover, 
since invention of claim 3 carried out the loadings of azo organic dye to 0.2 - 0.5% of the weight, it 
can acquire the effectiveness of clear-izing of a laser mark, and the improvement in humidity- 
tolerant reliability good. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the semiconductor device using the epoxy resin 
constituent for the closures used in order to close electronic parts, such as a semi-conductor, and 
this epoxy resin constituent for the closures. 
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PRIOR ART 



[Description of the Prior Art] Although the hermetic-sealing method using the resin seal approach 
by the epoxy resin, silicon resin, etc., glass, a metal, a ceramic, etc. has been adopted from the 
former as the closure approaches, such as electrical and electric equipment, such as diode, a 
transistor, and an integrated circuit, electronic parts, and a semiconductor device, in recent years, 
the resin seal by low voltage transfer molding using the epoxy resin constituent which was 
excellent in high-volume production capability or a cost merit with improvement in dependability 
occupies the mainstream. What uses a cresol novolak mold epoxy resin as a resinous principle, and 
uses phenol novolak resin as a curing agent component as this epoxy resin constituent is the most 
common. 

[0003] On the other hand, in carrying out marking of a product name, the manufacturer name, etc. 
to the product front face of the semiconductor device which carried out the resin seal, the method of 
sealing thermosetting resin ink from the former is common, but the mark in ink disappears 
comparatively easily by an organic solvent etc., and friction also has the fault of being weak. Then, 
it is C02 in order to attain the increase in efficiency of a marking process, while compensating 
these faults. By irradiating the front face of the semiconductor device which carried out the resin 
seal of the laser, such as laser, displaying a product name, a manufacturer name, etc. by laser 
marking is performed increasingly. It seems that it disappears neither by the organic solvent nor 
friction since laser marking expresses a mark with irregularity. 



EFFECT OF THE INVENTION 



[Effect of the Invention] This invention uses an epoxy resin, a curing agent, a hardening accelerator, 
and an inorganic bulking agent as a principal component as mentioned above. pH 7.0 or more 
carbon black by 20nm or less 0.05 - 0.5 % of the weight, [ a mean diameter ] It is what is 
characterized by blending azo organic dye 0.05 to 0.5% of the weight, respectively, and changing. 
Combination of azo organic dye can raise the visibility of a laser mark. Moreover, it is what can 
control transparency of the light and infrared light by combination of carbon black. And while 
using the thing of the above [ a mean diameter or pH ] as carbon black, by setting up the loadings 
of carbon black or azo dye as mentioned above, it can prevent humidity-tolerant reliability falling. 
[0025] Moreover, since invention of claim 2 carried out the loadings of carbon black to 0.2 - 0.5% 
of the weight, it can acquire the effectiveness of clear-izing of transparency prevention of the light 
or infrared light, the improvement in humidity-tolerant reliability, and a laser mark good. Moreover, 
since invention of claim 3 carried out the loadings of azo organic dye to 0.2 - 0.5% of the weight, it 
can acquire the effectiveness of clear-izing of a laser mark, and the improvement in humidity- 
tolerant reliability good. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Although carbon black was generally blended with the 
epoxy resin constituent for the closures used for the resin seal of a semiconductor device and it was 
colored it black, laser marking performed on the front face of the closure mold goods of such a 
black semiconductor device had a problem in visibility. Then, although blending organic dye 
instead of carbon black, and raising the visibility of laser marking was examined, when the 
thickness of the closure resin which closes the semiconductor chip of a semiconductor device was 
thin, there was a problem that there was a possibility that the light and infrared light may penetrate 
closure mold goods, and there may be a possibility that a semiconductor device may malfunction, 
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and the humidity-tolerant reliability of a semiconductor device may fall. 

[0005] This invention is made in view of the above-mentioned point, while being able to form a 
clear laser mark, transparency of the light and infrared light can be controlled, and it aims at 
offering the epoxy resin constituent for the closures and semiconductor device which were 
moreover excellent in humidity-tolerant reliability. 



MEANS 



[Means for Solving the Problem] The epoxy resin constituent for the closures concerning this 
invention uses an epoxy resin, a curing agent, a hardening accelerator, and an inorganic bulking 
agent as a principal component, and pH is characterized by for a mean diameter blending 7.0 or 
more carbon black 0.05 to 0.5% of the weight 0.05 to 0.5% of the weight by 20nm or less, 
respectively, and changing azo organic dye. 

[0007] Moreover, invention of claim 2 is characterized by ****i n g the loadings of carbon black to 
0.2 - 0.5% of the weight, and changing. Moreover, invention of claim 3 is characterized by ****i n g 
the loadings of azo organic dye to 0.2 - 0.5% of the weight, and changing. The semiconductor 
device concerning this invention is characterized by carrying out the closure of the semi-conductor 
and changing with the above-mentioned epoxy resin constituent for the closures. 
[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
Although it can use without being restricted if it is used for the semi-conductor closures as an 
epoxy resin in this invention, o-cresol novolak mold epoxy resin, a biphenyl mold epoxy resin, a 
dicyclopentadiene mold epoxy resin, the bisphenol A mold epoxy resin, a bisphenol female mold 
epoxy resin, a bromine content mold epoxy resin, etc. can be mentioned, for example. 
[0009] Moreover, although it will not be restricted as a curing agent especially if it is for epoxy 
resin hardening, phenol system resin, such as phenol novolak resin, cresol novolak resin, phenol 
aralkyl resin, naphthol aralkyl resin, and various kinds of polyhydric-phenol resin, can be 
mentioned, for example. Although not furthermore restricted especially as a hardening accelerator, 
imidazole derivatives, such as the third class amines, such as organic phosphines, such as triphenyl 
phosphine, and diazabicycloundecen, 2-methylimidazole, and 2-phenylimidazole, can be used. 
[0010] Moreover, as an inorganic bulking agent, the thing of the arbitration used for the semi- 
conductors closures, such as fused silica, a crystal silica, an alumina, and silicon nitride, can be 
used. And in this invention, although carbon black is blended as a coloring agent, mean particle 
diameter is 20nm or less as carbon black, and pH uses 7.0 or more things. As for carbon black, the 
dispersibility of the one where mean particle diameter is smaller in the inside of the epoxy resin 
constituent for the closures improves, wettability with an epoxy resin and the flow nature at the 
time of shaping of the epoxy resin constituent for the closures improve, adhesion with a leadframe 
etc. increases, and such effectiveness cannot be expected in the carbon black by which mean 
particle diameter exceeds 20nm. Although especially the minimum of the mean particle diameter of 
carbon black is not specified, about 1 Onrn is a minimum practical. Moreover, it is thought that pH 
of carbon black causes leak at the time of electrical property evaluation of USPCBT etc. by it being 
less than 7.0, i.e., acidity, and the dependability of the semiconductor device which carried out the 
resin seal falls. Although especially the upper limit of pH of carbon black is not specified, about 9.0 
pH is an upper limit practical. Thus, the humidity-tolerant reliability of the semiconductor device 
which mean particle diameter is 20nm or less as carbon black, and carried out the resin seal when 
pH used 7.0 or more things can be raised. 

[001 1] Furthermore by this invention, azo organic dye is blended as a coloring agent. Azo dye is a 
color which has azo in a chromophore, and can use the thing of arbitration, such as basic dye, acid 
dye, acid mordant dye, metal-containing acid dye, direct dye, an azoic color, and reactive dye. The 
epoxy resin constituent for the closures which carries out a deer and is applied to this invention Use 
an epoxy resin, a curing agent, a hardening accelerator, and an inorganic bulking agent as a 
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principal component, and above-mentioned carbon black and azo dye are blended with this as a 
coloring agent. Furthermore, the need is accepted. Carnauba wax, stearic acid, a montanoic acid, 
After blending release agents, such as carboxyl group content polyolefine, a silane coupling agent, 
a flame retarder, a silicone flexibilizer, etc. and mixing this to homogeneity with a blender etc., it 
can prepare by carrying out heating kneading with a kneader or a roll. And you may make it use it 
for powder etc., carrying out cooling solidification, grinding this kneading object if needed, and 
carrying out. 

[0012] Here, as for the loadings of each above-mentioned component, it is desirable among the 
whole quantity of the epoxy resin constituent for the closures that an epoxy resin sets up ten to 25% 
of the weight so that a hardening accelerator may become and an inorganic bulking agent may 
become [ a curing agent ] 60 - 80% of the weight of the range 0.1 to 0.4% of the weight five to 13% 
of the weight. And the loadings of carbon black are set up so that it may become 0.05 - 0.5% of the 
weight to the whole quantity of the epoxy resin constituent for the closures. If it becomes 
impossible to prevent that the light and infrared light penetrate to the closure mold goods of the 
semiconductor device closed with the epoxy resin constituent for the closures as the loadings of 
carbon black are less than 0.05 % of the weight and the loadings of carbon black exceed 0.5 % of 
the weight conversely, the humidity-tolerant reliability of the semiconductor device closed with the 
epoxy resin constituent for the closures will worsen, and the visibility of the mark by laser marking 
will also worsen. The loadings of carbon black with the best effectiveness of clear-izing of 
transparency prevention of the light or infrared light, the improvement in humidity-tolerant 
reliability, and a laser mark are 0.2 - 0.5 % of the weight to the whole quantity of the epoxy resin 
constituent for the closures. 

[0013] Moreover, the loadings of azo organic dye are set up so that it may become 0.05 - 0.5% of 
the weight to the whole quantity of the epoxy resin constituent for the closures. When laser, such as 
a C02 laser, performs laser marking on the front face of the closure mold goods of the 
semiconductor device closed with the epoxy resin constituent for the closures, contrast of the 
irregularity of a laser mark is enlarged and it enables it to raise the visibility of a laser mark by 
blending azo organic dye by coloring by the azo organic dye which has a chromophore. Therefore, 
the loadings of azo organic dye cannot fully acquire the effectiveness which raises the visibility of a 
laser mark at less than 0.05 % of the weight. Conversely, if the loadings of azo organic dye exceed 
0.5 % of the weight, the humidity-tolerant reliability of the semiconductor device closed with the 
epoxy resin constituent for the closures will worsen. The loadings of azo organic dye with the best 
effectiveness of clear-izing of a laser mark and the improvement in humidity-tolerant reliability are 
0.2 - 0.5 % of the weight to the whole quantity of the epoxy resin constituent for the closures. 
[0014] Thus, in order to acquire the effectiveness of transparency prevention of clear-izing of a 
laser mark, the light, or infrared light, and the improvement in humidity-tolerant reliability the best, 
it is 0.2 - 0.5 % of the weight about the loadings of carbon black, and it is desirable to set up the 
loadings of azo organic dye to 0.2 - 0.5% of the weight. And by carrying out closure shaping using 
the epoxy resin constituent for the closures prepared as mentioned above, a semiconductor device is 
producible. For example, the semiconductor device which closed the semi-conductor to the mold 
goods by the epoxy resin constituent for the closures is producible by setting to transfer-molding 
metal mold the leadframe which carried semi-conductors, such as IC, and performing low voltage 
transfer molding. 



EXAMPLE 



[Example] An example explains this invention concretely below. After having blended each 
component shown in Table 1 or 2, mixing this to homogeneity for 5 minutes with the blender and 
kneading for about 5 minutes on conditions with a temperature of 85 degrees C subsequently using 
a kneader, the epoxy resin constituent for the closures of examples 1-4 and the examples 1-7 of a 
comparison was prepared by grinding. 
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[0016] in addition, Table 1 and 2 — setting - *1 ~ the Sumitomo Chemical Co., Ltd. make ~ 
"EOCN195X" *2 -- the Sumitomo Chemical Co., Ltd. make -- "ESB400T" *3 - the Gun-ei 
Chemical Industry Co., Ltd. make — "PSM6200" *4 — the product made from Mitsubishi Chemical 
Industry — "MA-600" *5 - the product made from Mitsubishi Chemical Industry — "MB-100B" *6 
— "LM-1" by Sumitomo Chemical Co., Ltd. 
[0017] 
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[0019] 16 pin DIP-IC was produced by carrying out closure shaping of the epoxy resin for the 
closures prepared as mentioned above on 175 degrees C and the conditions for 90 seconds using a 
low voltage ton lath fur making machine. Using this 16 pin DIP-IC as a sample, the trial of PCT 
(pressure cooker test) and USPCBT (Un Saturated Pressure Cooker Baias Test : partial saturation 
elevated-temperature high-pressure highly humid bias test) was performed, and humidity-tolerant 
reliability was evaluated. 

[0020] The PCT trial processed the sample on two atmospheric pressures, 121 degrees C, 100%RH, 
and the conditions of 1000 hours, counted whether the poor circuit occurred to how many [ often 
samples ], and performed it to. The number of samples is displayed on a denominator, the number 
of poor circuits is displayed on a molecule, and a result is shown in Table 3. When it processed 
under the conditions of 85 degrees C and 85%RH for 500 hours, having applied [ of 25V ] it 
between two circuits where the sample was parallel, the USPCBT trial counted whether an open 
circuit and leak occurred to how many [ of ten samples ], and performed it to. The number of 
samples is displayed on a denominator, the number of poor circuits is displayed on a molecule, and 
a result is shown in Table 3. 

[0021] Moreover, laser marking nature was evaluated, using above-mentioned 16 pin DIP-IC as a 
sample. Evaluation of laser marking nature is C02. Laser marking was carried out using laser and it 
carried out by observing a laser mark from the location distant 30cm under sunlight. "O" and the 
thing which is not visible are judged as "x", and that whose laser mark could be seen in the result is 
shown in Table 3. 

[0022] Furthermore, the permeability of the light and infrared light was evaluated about the epoxy 
resin constituent for the closures prepared as mentioned above. Penetrable evaluation transfer- 
molds the epoxy resin constituent for the closures on 1 70 degrees C and the conditions for 90 
seconds, and area is 2 2cm. The thickness of 0.3mm and area are 2 2cm. Mold goods with a 
thickness of 0.5mm were produced and it carried out by measuring the permeability of light with a 
wavelength of 300nm - 2000nm using a recording spectrophotometer ("U-2400" by Hitachi) about 
these mold goods. A result is shown in Table 3. 
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[Table 3] 
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